Insulin enhances RANKL-induced osteoclastogenesis via ERK1/2 activation and induction of NFATc1 and Atp6v0d2.
Insulin is one of the main factors affecting bone and energy metabolism, however, the direct effect of insulin on osteoclast differentiation remains unclear. Thus, in order to help elucidate that puzzle, the authors investigated the roles and regulatory mechanisms of insulin on osteoclasts differentiation. Co-stimulation with insulin and RANKL significantly enhanced the number of larger (>100 μm) osteoclastic cells and of TRAP-positive multinucleated cells compared with treatment by RANKL alone. Conversely, the insulin receptor shRNA markedly decreased osteoclast differentiation induced by insulin and RANKL. Insulin treatment significantly activated ERK1/2 MAP kinase as well as markedly induced the expression of NFATc1, an osteoclast marker gene, and Atp6v0d2, an osteoclast fusion-related gene. The pretreatment of PD98059, an ERK1/2 inhibitor, or insulin receptor shRNA effectively suppressed osteoclast differentiation and, in addition, blocked the expression of NFATc1 and Atp6vod2 induced by insulin stimulation. These data reveal insights into the regulation of osteoclast differentiation and fusion through ERK1/2 activation and the induction of NFATc1 and Atp6v0d2 by insulin.